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(54) (57) CHCTEMA 3J1EKTP0CHAE>KE- 
HMfl 3J1EKTPMHECKHX >KEJlE3HbIX 
AOPOr nOCTOflHHOrO TOKA. coAep>Ka- 
man ycraHOBJieHHbie ita TnroBbix noACTaHUHHx 



npeo6pa30BareAH, oamh nojiioc KOTopux co- 
eAHiieH c pejibcaMH, a Apyroft «*epe3 BbiKAKwa- 

TenH _ c KOHTaKTHOH CeTbK), AOHO/IHHTCAbHblH 

npoBOA, noABeuieHHbiM Mepe3 H3<W!HTopbi Ha 
onopax KOHTaKTHOH ccth, oTcacbiaaioiuHe TpaHC- 

(|)OpMaTOpbl, OAHH KOHeU nCpBHMHOH o6motkh 

Ka >KAoro M3 KOTopwx wepe3 KOHAeHCaTOp ooa- 

KJHOMeH K KOHT3 KTHOMy npOBOAy. a BTOpKMHOH- 

k Aono/i HHTCAbHOMy npoBOAy. npHMCM ApyrHe 

KOHUbl TOH H ApyrOH 06MOTOK HOAKJIIOMeHbl 

k peAbcy, h nepeMbiMKH, cocAHHJuomwe Aoncui- 
HHTeAbHbifl nposoAC peibcaMH. OTAUHQIQtHanC* 

TCM, MTO, C UeJIblO nOBbimeHHW H a AC >KH OC TH , 

0Ha cna6)KeHa oaokom KOMMyTauHM, hmciouihm 
KoiiTaKT cnrHa.nbHoro pw KpacHoro orHH cse- 
To<(>opa, BKJiioMCHHbiH Mepe3 AB>'XnaiK)CHHK B 
pa3puB nepeMWMKH. 
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llaotipVTOMIIC oniOCMTCH K ^.ICKrfHirililO- 

)K6hhk) 3.icKTpono.mii/Kiiom COCT cilia. 

Ue.lb H306pCTiMIMH — I10BN HJCHlie H.'UOK- 
HOCTH CIICTCMhl. 

Ha MepTe>nc npiiBCicHa nptiHiuiniia.ibiiaH 
cxeMa CHcreMU. 5 
CiicTeMa 3.icKTpocna6>Ke!inn 3;tcKTpime- 

CKHX >KCAC3HhlX AOpOT IlOCTOHHIIOrO T0K3 

coAepwirr ycTaHOB.ieiiiiue tta mroBbix hoa- 
CTaHmiHx npeo6pa30BaTe.iH 1. oaim iiojiioc 
KOTopux COCAHH6H c pe^bcaMH 2, a Apyroii 10 
qepea BbiKAKmsTeAH 3 — c koht3kthoh ccTbio 4. 
AonojiHHTCJibMbiH npoBOA 5, noABetueHHbtA »ie- 
pea H3o^RTopu 6 ua onopax 7 koht3kthoh 
c€th 4, oTcacbiBaiomue Tp3HC(j>opMaTopu 8. 

-OAMH JKOHCI1 „Jie p LBWM H OH ggMgTK K K3 )K AO rO 113 

KOTOpwx Mepe3 KOHAeHcaiop TTHiOAkAioMcii 15 
k KOHTa kt ho m y npoBOAy, a BTOpHMHOH — K AO- 
noAHHTeAbHOMy npoBOAy 5, npiiMeM Apyntc 

KOHUbl TOH 11 ApyrOH OOMOTCK nOAK^IWMCHbl 

k pcAbcy 2, ti ' nepcMUMKit 10, coeAMHAJOiinic 

AOnOAHHTCAbHbtM npOBOA 5 C pCAbCB MM 2. CltC- 

TeMa cuaowena 6aokom II KOMMyTamiii c koh- 20 

TaKTOM I I.I, HMCtOIUHM K0IIT3KT CHniaJl bHOrO 

pejie KpacKoro onia CBeTO(}K>pa 12, BimiOMeii- 
HbiH Mepe3 AByxno.DociiHK 13 b pa3pbiB nepe- 

MbJMKII 10. 

CHcreMa paOoTaeT c/,cAyioiUHM o6pa30M. 25 

IlpH OTCyTCTBHIl 3A CKT pOIlO AB H >K UOrO CO- 

CTaBa 14 (3. n. c.) Ha MextnoAcraHUHOHiiOH 
30He b pe/iefinbix mna^ax 15 ee cBcro^opoB 12 
b CHTHajibHOM 6\noKe 16 pejic. wejrroro onm 
h pcjie 3CJteuoro orn« B036y>KAeHbi h pa3MUKaK> 

LUHMH KOHTBKTOMM 17 H 18 pCAe >KCATOrO OTHH 30 

pa30MKityTbi uciih nHTaHHn^aMiiu !9Kpacnoro 
othh h uciih iiiiTaiiiifl KaTyuucK 6aok3 II kom- 

MyTaUHH.C KOHT3KTOM I I.I. FlpH 3TOM lia BCeX 
CBeTO^OpaX I2 3TOH MOKnOACTaHUHOHHOH 30Hb! 

ropHT pa3pciuaiouiHH oronb (jkcitwh, 3eJieHbift) 
h uenH bccx ce nepeMbmeK 10 pa30MKiiyTti 3a- 35 

MUKatOlUHMM KOHTaKTa.Mlt C.IOKa II KOMMV- 
T3UHH. 

Flo K0HT3KTH0H CCTH 4 30IlbI HpOTCKaCT TOK 
rapMOHHK, 06yC.10B.1CH HUH pa3H0€TbK> hx iia- 

npflMteHMH ua cMe/KHbix iioACTaimunx 3011 u. 
Pa3Hocru zianpnaccHisu co2AaeTC« ?a chct 40 
pa3Hoft Harpy iKH ua 3onax, cmokhux c pac 

C M a Tp II B3C .MO H 30HOH. Flo AOIIO.lllllTO.lMIOMy 

npoBOAy 5 iipOTeKaeT tok noA acmctbiicm pa:*- 

IIOCTH HanpHMCetlHM BTOpHMHUX Ofi.MOTOK OT 

cacfiBaioiuiix Tp3iio|>opMaTopoB 8 cmokiimx 
noACTaiiuHii. 3th oGa tok3 hmciot painty io iuyih- 45 

MHIiy H HaXOAHTCH 11 lipOTHBO(j>a:U\ TaKHM 

o6paaoM ofwcnemfBacTcn KOMncucamiH MCiiiaio- 
utcro OLiit iiimn thtobom ccth. 

Fl pit IIOfMACIIHH lia MC/KIIOACTaHUHOHHOH 

30iie 3. ii. c. 14 i! iKXYiCAyiomcM cro iiopoMome- 

HHil TOK riipMGHHK, RpOTCKaiOimiH IIO KOHTa KT- 50 
HOH CCTH 4, MCHRCT BCAHMHHV II Hanpan.lCIMC. 
TaK KaK 3HMIJKaCTCH MCpC.I 3. II. C. 14. IV.1H 

noHBHitiiniiicH ita MC:<Kiio.iCTaiimioiiiioH 3011c 
3. ii. c. 14 .lamiMaeT oann ce C.iok vm.k*tok 
nyni.To ti niKa^y 15 cBCT(Kf.jpa l^nrpaxciaio- 55 
men; hot O:\ok yiacTOK. pc.ic :-kimtoih omu 
h pen* :ttvii*iinn) orim o(im"o«icMW. Ilpn »ri»\i 

p.'l iMMS.IKHillH* KillllaKTIJ 17 It \S pi'.lf /KV.J 
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Him (huh iiaMKiiyru ti uo,iaK)T naiipHwciiMc 
ua .laMiiy 19 Kpaciioro oniw cncTor^opa 12 h ua 
KaryiiiKV G.ioKa I I KOMM>Tan«H. Ha 3tom cbc- 

TO<J»OpC 12 ropHT KpaCHUH OrOHb If KOHTa kt 

I I.I 6aok3 II KOMMyTamiii 3aMbiKacr uenb 

IICpCMblMKIt 10, liaXOAflllieHCH OKOJIO 3Toro CBe- 

To<|)opa 12. - 

ECAII 3. II. C. C IIOC3AOM 33MHMaeT ABa 

6.ioKa — ywacTKa, to b uiKa^ax 15 caeTO(}>opOB 
12. orpa^Aaiouiiix 3rn ysacTKH nyrif, penc 
me^Toro ornH ii pc^e 3e^eHoro othji o6ecTO- 

MCHbl It HCpC3 pa3MUKaK>UlHe 1 7 H 18 K0HT3 KTbl 

pcjie wcAToro ornw noAaeTCR Hanp«>KeHHe 
ua AaMiibi 19 Kpacnoro ontn ooohx cbcto(()o- 

POB 12 H lia K3Ty UIKH KOMM yT3UH0HHbiX AByX- 
HOAIOCHHKOB 13 nCpCMWMCK 10 y 3THX CBeTO- 

t})opoB. B pc3y-ibTaTe 3Toro Ha AByx cbcto<})o* - 
pax ropHT Kpacn uh oronb h uenn pacnojio>Keii- 
iiux R03Ae 3thx CBCTo^opoB 12 nepeMbmex 10 

3aMKIiyTbl. 

Bcacactbhc 3a MtJKannH uenefi nepeMbi- 

MCK 10 TOK B AOnOJI HHTCJlbHOM npOBOAC 5 M6HH - 

ct BC.iiiMHiiy. ii iianpa bjichhc h CHOBa paBeH 
no BCAHMiiiie h npoTH Bonaio>KCH no <|)33e TOKy 
rapMOHHK KOHTaKTHofi ccth, mcm o6ecneMHBa- 

CTCH KOMHCHCailHR npH H3AHMHH 3. n. C. 14 Ha 
Me/KI10ACTaHUHOI1HOH 30HC 

B T3KOM COCTOHHHH CHCTCM3 3JlCKTp0Clia6- 
>KCHHH liaXOAHTCH B TCMCH lie BpCMCHH, HOKa 

3. n. c. 14 nepcMeui3eTC«, b npeAejiax oahhx 
h Tex >ne 6aokob — y^acTKOB nyTH. 

Ilpn nepexoAe 3. n. c. 14 c oahoto 6;ioKa — 
ynacTKa Ha Apyroii nponcxoAHT cjieAyiomne 
h3mchchhh. B niKac^y 1 6 cseTO<|)opa 12,orpa>K- 
Aaioiiiero nepBUH Oaok— ynacTOK, cHaMa^a 
cpa6aTUBaeT peJie >KeJiToro othh, 33tcm no 
wepe yAajiemiH 3. n. c. 14 cpa6aTbmaeT pe.ie 
3cieHoro orHH. npn cpa6aTbiBaHHH peAe >KeA- 
Toro oriiH ciiHMaeTCR nanpH>KeHHH c jiBMnu 19 
KpacHoro onifl h ohs noTyxaeT h noAaeTcn Ha- 
npH>KCHiie H3 jisMiiy 20 we^Toro othh h oHa 
3aropaeTCH. flpn cpa6aTbiBa hhh pevie 3e^eHoro 
ornfl c AaMiiu 20 we.iToro othh HanpRMeHiie 
ciiHMacTCH h iiocTvnaeT Ha naMny 21 3e.ieHoro 
oriiJt. A3Mna 20 noTyxaer, jiaMna 21 3aropaeTCH. 
IIuc.io cpa6aTUBaHit« pe,ie >KCATOro oran chm- 

M3CTCH H3 Hp R>K Oil HC C K3TVUIKH 6v!OK3 II KOM- 

m\ Tamil! h cro koht3kt I I.I pa3pbiB3CT uenb 

HCpOMblMKH 10, KOTOp3R YCTaHOBwieHB B03-ie 

ncpaorocBCTOiJiopa 12. ua kotopom 3aropaeTCH 

>KC.1TWH OrOHb. 

B niKa(J)y cBCTOt})opa, orpa^KAaiomcro bto- 

poll 6-IOK — VM3CTOK ll>TH, 113 KOTOpblH Bbie3>Ka- 

ct 3. n. c 14, GTiiaaaeT pe.ie jkcatoto othh, 
lull oTiiaaaKvr pene >KeAToro othr ii pe-ie 3e.ie- 
iioroornH. -B nepBOM ciy^ae CHHMaeTCH Hanpa- 
atciuie c JiaMiibi 20 weAToro othh, bo btopom— 
c jiaMnu 21 3t\icnoro onin: Ha Aa.Mny 19 Kpac- 
hoio ornH no.iacTCH nanpR>KCHite, OHa laropa- 

l»!CH H OAHOHpOMCHIIO Cpa6aTblBaCT 6.10K II 
KOMMVTaiUIH 11 33 M NK3CT KOHTaKTOM I 1.1 UCHb 
IIOpCMIJMKH 10, paCHOAO>KeilHOH OKOAO CBCTO- 

i|iopa. ua kotopom 3aropaeTC» KpacHbin oroicb. 
\\ pc.iy.ibiaic jm.x ncpcK.noMCHHH b uciimx 

lU'p^MM'K'K iMHN'lU'MHHacrCH II.IMCHCHHC BiVIHMH - 
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~. .AiinmiiTPmunrn linimona 5 CTailllHOHHOfi 3IHIM TOK rilpMOHH K KOMT3KTIHH1 

Jl^X" P«U a KO.naKT.joH cc. , 4 no o_ j^jj™ JJg. 

TaKHM Wa30M?r,;; 7£SZ*£ c. 14. » cm*, "o-vexa or KO.iTaKT.ioH .cm ho bo3hh- 
pacno,io>KeHMM ero b jiK>6ofi tomkc mokiioa- 
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(56) USSR Copyright Certificate No. 710842, CI. V 60 M 3/00, 1978. 

(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 1 58400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, I, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 1 8, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1, and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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